Respiratory activity during conventional intermittent positive pressure ventilation It is well established that in the immediate neonatal period, the pattern of ventilation selected by the respiratory centre in the brain stem is heavily modified by mechanical reflexes from the lung and chest wall3; such reflexes may be provoked by positive pressure inflation. 4 The Hering-Breuer reflex will limit inspiratory activity while at other times, Head's paradoxical reflex may stimulate the baby to make inspiratory respiratory efforts in response to intermittent positive pressure inflation. 4 If these were the only reflex responses then intermittent positive pressure inflation would always be associated with either apnoea or synchronous ventilation. Unfortunately, if the ventilator rate is too slow and the inspiratory time too long, reflex activity will stimulate the baby to make expiratory efforts during periods of ventilatory inflation. ' 6 Ventilator settings during PTV The peak inspiratory pressure, the positive end expiratory pressure, and the fractional inspired oxygen are usually left unchanged when the baby is transferred from conventional ventilation to PTV and then subsequently modified depending on the response to PTV as determined by blood gas estimations. The inflation time does normally require to be shortened. Prolongation of the inflation time beyond 04 s reduces minute volume as the baby's spontaneous breathing rate is slowed, presumably via the Hering-Breuer reflex.'3 A long inflation time is also more likely to result in inflation extending into expiration, provoking active expiration.6 A short inflation time below 0-2 s is not beneficial as this reduces the tidal exchange. 4 The optimal inflation time is determined by observation of the baby's respiratory efforts while receiving continuous positive airway pressure for up to 1 min.' Inflation time should be about equal to the spontaneous inspiratory time after deduction of the systems delay; this ranges between 0 04 and 0-1 s depending on the ventilator selected. The inflation time is then reduced if necessary until the baby's respiratory efforts are indistinct from the ventilator inflation. '5 As preterm babies have a tendency to apnoea, particularly when unwell, it is essential to have a minimum ventilator back-up rate to ensure continuity of respiratory support. This is achieved by either dialling in a maximal permitted expiratory time or a minimum ventilator rate. Thus 'back-up' ventilator rate is usually selected in conventional mode immediately before conversion to patient triggered mode. If the baby fails to trigger the ventilator by the end of the selected expiratory time, a single positive pressure inflation will occur.
Synchronous intermittent mandatory ventilation One problem associated with PTV is that the operator has no control over the ventilatory rate, other than by altering the inspiratory time. Thus, during weaning, only the peak inspiratory pressure, the positive end expiratory pressure, and inspired oxygen can be reduced. A recent improvement has been to build in a variable refractory period after the ventilator has fired, essentially inactivating the trigger for a number of the baby's own respiratory efforts. It is then possible to reduce the ventilator rates progressively by increasing this refractory period. '6 Clinical trials on PTV One study compared PTV delivered by the modified SLE 250 ventilator using the MRIO pneumatic capsule, and the airway pressure triggering systems.'7 The median trigger delay of the airway pressure sensor was 200 ms compared with 300-550 ms with the MRl0. As a result, synchrony occurred more frequently using the airway pressure trigger, leading to a significantly greater tidal exchange. The airway pressure trigger also had a much greater sensitivity detecting up to 100% of the infant's respiratory efforts, compared with 70-90% from the MRIO respiration monitors.'7 The commercially available systems now available undoubtedly function better: preliminary studies indicate that, for example, the Draeger Baby Log and SLE HV 2000 have trigger delays of less than 100 ms in preterm babies with the respiratory distress syndrome. '8 19 There have now been a number of studies attempting to define the optimal role of PTV. This is usually unsuccessful in infants of less than 28 weeks' gestation. '" Such infants rapidly develop a metabolic acidosis; their respiratory efforts are irregular and often of insufficient magnitude to trigger the ventilator consistently. PTV also failed in nine of 13 infants greater than 27 weeks' gestation, but less than 24 hours of age.20 In contrast, PTV has provided an alternative to conventional ventilation in babies greater than 28 weeks' gestation after the first 24 hours of age.'5 One study suggested that PTV may reduce the incidence of pneumothorax,2' but unfortunately this used historical controls and there is no evidence from randomised trials to support this contention. PTV has also been attempted in those very immature infants who require ventilation beyond the second week of life due to chronic lung disease, but rarely provided a satisfactory alternative to conventional ventilation. In these babies, PTV was only successful in three out of 16 infants; the remaining 13 were either asynchronous or made only irregular respiratory efforts with deterioration in blood gases after only one hour.22
Prediction of failure of PTV Gestational and postnatal age are important determinant factors of the PTV outcome. '5 22 Studying infants for only one hour on PTV provides useful information to assess if PTV will be successful in the long term. ' 
